(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
31 May 2001 (31.05.2001) 




PCT 



i ani ii&ni] i] rnin inn mi i ii in uiii mil mn urn im miia mi ihi mi 

(10) International Publication Number 

WO 01/38846 Al 



(51) International Patent Classification 7 : G01N 1/14 

(21) International Application Number: PCT/GBOO/04521 

(22) International Filing Date: 

27 November 2000 (27.1 1.2000) 



(25) Filing Language: 

(26) Publication Language: 
(30) Priority Data: 



English 
English 



9927836.8 



25 November 1999 (25.il.1999) GB 



(71) Applicant (for all designated States except US): BIO- 
TRACE LIMITED [GB/GB]; The Science Park, Bridgend 
CF31 3NA (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): RE ILLY, Martin 



[GB/GB]; 19 St Thomas Close, Brackla, Bridgend CF31 
2BW (GB). BENNION, Nerys [GB/GB]; 17 Longspeares 
Avenue. Heath, Cardiff CF4 3NU (GB). 

(74) Agent: GIBSON, Stewart, Harry; Urquhart-Dykes & 
Lord, Three Trinity Court, 21-27 Newport Road, Cardiff 
CF24 0AA (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK. DM, DZ, EE, ES, H, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, FT. RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 

[ Continued on next page ] 



= (54) Title: SAMPLING DEVICE 



V© 

00 
00 



O 




(57) Abstract: A sampling device comprises a plunger (10) longitudi- 
nally displaceable in one direction in a barrel (20) to draw a volume of 
liquid into the barrel, and then displaceable in the opposite direction to 
expel the volume of liquid, and also a volume of reagent contained in a 
compartment (14) of the plunger, through a filter (29). The device may 
be used to test for the presence of micro-organisms picked up by the liq- 
uid being sampled, which are captured by the filter upon expelling the 
sample from the device. 
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Sampling device 

The present invention relates to a sampling device, 
particularly but not solely to a sampling device for carrying 
out a hygiene test using ATP-bioluminescence . 

In systems for dispensing beer or other liquids, it is 
5 possible for bacteria or other micro-organisms to accumulate 
in the conduits through which the liquid is dispensed, despite 
carrying out periodic cleaning. This has been known for many 
years to cause quality problems in the brewing industry but no 
convenient method has been developed to measure the extent of 

10 the problem or to overcome it. 

We have now devised a sampling device which enables 
beer or other liquid to be tested for the presence of bacteria 
or other micro-organisms particularly where such beer or other 
liquid is delivered through a dispensing system. 

15 In accordance with the present invention, there is 

provided a sampling device which comprises a plunger 
longitudinally displaceable in a barrel, the plunger being 
displaceable in one direction to draw a volume of liquid into 
the barrel, then being displaceable in the opposite direction 

20 to expel the volume of liquid through a filter and also to 
expel a volume of a reagent through the filter. 

It will be appreciated that, if the sample of liquid 
(e.g. beer) is contaminated with microbial cells, picked up 
from the dispensing system or otherwise, then these cells will 

25 be captured by the filter. Then by passing the reagent through 
the filter, this will serve to react with the microbial cells 
so that the presence of such cells may be indicated. The 
expelled liquid may be collected in a vessel where it is 
further processed or tested. For example, the reagent may 

30 comprise an ATP release reagent, which serves to release ATP 
from the microbial cells in passing through the filter: the 
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expelled liquid, collected in the collection vessel, is then 
mixed with the enzyme lucif erase, to react with the ATP and 
cause luminescence: the vessel may then be inserted into a 
photometer or luminometer, to measure the degree of 
5 luminescence. 

Preferably the device is arranged so that the reagent 
is expelled through the filter only during a final portion of 
travel of the plunger in the expelling direction. Preferably 
the reagent is contained in a compartment of the plunger, which 

10 is normally sealed by an impermeable membrane arranged to be 
ruptured at a predetermined point in the plunger's travel. 
Preferably the barrel is formed with a projection which co- 
operates with the plunger to rupture the membrane when the 
plunger reaches the predetermined point in its travel. 

15 Preferably the device includes a one-way valve through 

which the sample of liquid is drawn into the barrel. 

Preferably the device includes a nozzle through which 
the sample of liquid is drawn into the barrel, and through 
which the liquid is subsequently expelled. 

20 Preferably the one-way valve and the filter are 

provided in respective compartments positioned at the lower end 
of the barrel. Preferably these compartments are defined 
between the outer bottom surface of the barrel and a generally 
disc-shaped member secured to the bottom of the barrel. 

25 Preferably the plunger is screw- threadedly engaged to 

the barrel, such that the plunger is displaced longitudinally 
of the barrel by turning the plunger relative to the barrel. 
This arrangement ensures that the longitudinal displacement of 
the plunger will be gradual, and so minimise the risk of the 

30 beer or other liquid foaming as it is drawn into or expelled 
from the barrel. Preferably the plunger is formed with a 
helical formation on its outer surface, for co-operating with 
a projection provided adjacent the upper end of the barrel, to 
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provide the screw- threaded engagement between the plunger and 
the barrel. 

Also in accordance with the present invention, there is 
provided a sampling device which comprises a plunger 
5 longitudinally displaceable in a barrel by turning the plunger 
relative to the barrel. 

Further in accordance with the present invention, there 
is provided a sampling device which comprises a plunger 
longitudinally displaceable in a barrel, the plunger being 
10 formed with a compartment which contains a reagent and is 
arranged to release the reagent when the plunger reaches a 
predetermined point in its travel relative to the barrel. 

Yet further in accordance with the present invention, 
there is provided a sampling device which comprises a plunger 
15 longitudinally displaceable in a barrel, the barrel being 
provided with a one-way valve for inlet of fluid into the 
barrel and a filter through which fluid may be expelled from 
the barrel, the one-way valve and filter being disposed side- 
by-side at the lower end of the barrel. 
20 An embodiment of the present invention will now be 

described by way of example only and with reference to the 
accompanying drawings, in which: 

FIGURE 1 is a side view of a sampling device in 
accordance with the present invention; 
25 FIGURE 2 is a view of the device in the direction of 

arrow A shown in Figure 1; 

FIGURE 3 is a section through the device on the line 
i II I -III shown in Figure 2; and 

FIGURE 4 is a section through a cuvette with which the 
30 device of Figures 1 to 3 is used. 

Referring to the drawings, there is shown a disposable 
sampling device assembled from components of plastics material. 
The device comprises a plunger 10 displaceable in a cylindrical 
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generally cup- shaped barrel 20, from which a nozzle 3 0 extends. 
The plunger 10 is hollow and formed with an open upper end 11 
of an enlarged diameter: the outer surface of the plunger 10 
is formed with a helical rib 12 which co-operates with a 

5 projection (not shown) provided on the inner surface of a 
collar 22 which is ultrasonically welded to the upper end of 
the barrel 20; the arrangement is such that the plunger 10 may 
be displaced longitudinally within the barrel 2 0 by turning the 
plunger relative to the barrel. An 0-ring seal 13 is carried 

10 in a peripheral groove formed in the outer surface of the 
plunger 10, adjacent its lower end, to maintain a seal between 
the plunger and the barrel as the plunger is displaced. 

In the centre of its lower end, the plunger 10 is 
formed with a cylindrical recess 14, providing a compartment 

15 which is filled with an ATP-release reagent and is closed by 
a foil membrane 15. A projection is formed at the centre of 
the bottom of the barrel 20, comprising an upstanding tubular 
section 21 which receives a cap 23 as a push-fit: this 
projection is arranged to rupture the membrane 15 as the 

20 plunger 10 is displaced almost fully into the barrel 20, so 
releasing the liquid from the compartment 14. 

A generally disc-shaped housing member 24 is carried on 
the outer bottom side of the barrel 20, the member 24 having 
a rim 2 5 by which it is ultrasonically welded to the barrel. 

25 The member 24 and the bottom surface of the barrel 2 0 co- 
operate to define two generally circular, planar compartments 
26, 28 respectively housing a flat valve seal 27 and a filter 
membrane 29. The two compartments 26, 28 each communicate with 
the interior of the barrel 20 and also with a transverse 

30 passage 31 in the top end of the nozzle 30: the passage 31 in 
turn communicates with a longitudinal passage 32 of the nozzle. 

It will be noted that the valve and filter are 
conveniently positioned side-by-side and formed in a common 
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structure . 

In use, the nozzle 30 of the device is dipped into a 
volume of beer or other liquid which has been dispensed from 
a system to be tested. The plunger 10 is then turned by hand 

5 v in order to displace it longitudinally, in the retracting 
direction, relative to the barrel 20: a corresponding volume 
of the beer or other liquid is accordingly drawn through the 
nozzle 30 and into the barrel 20, via the valve compartment 26. 

Next the plunger 10 is displaced in the opposite 

10 direction, into the barrel 20, to expel the sample of beer or 
other liquid from the barrel: the valve 26, 27 is a one-way 
valve which prevents the liquid being expelled through it, and 
instead the liquid is expelled through the filter 29. If the 
sample of liquid includes bacteria cells, these are captured 

15 on the filter 29. 

Towards the end of the plunger's travel, the foil 
membrane 15 of its reagent compartment 14 makes contact with 
the projection 21,23 on the inside bottom of the barrel 20 , and 
is ruptured, so releasing the reagent. During the final travel 

20 of the plunger 10, the reagent is expelled, together with the 
final volume of the beer or other sample liquid, through the 
nozzle 30 via the filter 29. 

In the event of bacteria cells being captured on the 
filter 29, the reagent which is then passed through the filter 

25 serves to release ATP from those cells. The liquid expelled 
from the device is now mixed with a solution of the enzyme 
lucif erase, in order to promote a reaction with any ATP which 
has been released, and so cause luminescence. For this 
purpose, a transparent vessel or cuvette 40 as shown in Figure 

30 4 is used: the cuvette 40 includes a cylindrical compartment 
42 which is sealed across its top and bottom by foil membranes 
41,43, the compartment containing the enzyme solution. Prior 
to expelling the final volume of sample , and the reagent, from 
the device, the nozzle 3 0 of the device is introduced into the 
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cuvette to pierce and rupture the membranes 41,43: the final 
volume of sample liquid and the reagent are then expelled from 
the device and into the cuvette 40, for mixing with the enzyme 
solution. Then the nozzle of the device is removed from the 
5 cuvette and one end of a rod is inserted into the top of the 
cuvette, as an interference fit: the rod provides a convenient 
handling means for positioning the cuvette 40 in a luminometer, 
for the measurement of the photon emission. 

It will be appreciated that this device which has been 

10 described enables beer or other liquid to be tested on-site in 
an easy and quick manner, to provide a hygiene test in relation 
to the delivery system through which the beer or other liquid 
is dispensed. The device may be used in relation to a wide 
variety of liquids, including all filterable beverages (e.g. 

15 water, soft drinks, juices) and other filterable liquids, where 
the detection of micro-organisms may be desired, e.g. process, 
cooling and rinse water in food, beverage, pharmaceutical and 
industrial processes, or for water in the flower industry 
(where poor quality water is known the curtail the life of cut 

20 flowers) . The device which has been described may be used to 
test for the presence of bacteria or other microbial sources 
of ATP, including but not limited to yeast, mould, algae and 
microbial biof ilm made up of such organisms embedded in complex 
carbohydrate structures. However, it will be appreciated that 

25 the device may be used with other reagent systems. 
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1) A sampling device which comprises a plunger 
longitudinally displaceable in a barrel, the plunger being 
displaceable in one direction to draw a volume of liquid into 

5 the barrel, the plunger then being displaceable in the 
opposition direction to expel the volume of liquid through a 
filter and also to expel a volume of a reagent through the 
filter. 

2) A sampling device as claimed in claim 1, arranged so 
10 that said reagent is expelled through said filter only during 

a final position of travel of said plunger in said opposite 
direction. 

3) A sampling device as claimed in claim 2, in which said 
reagent is contained in a compartment of said plunger. 

15 4) A sampling device as claimed in claim 3, in which said 

compartment is normally sealed by an impermeable membrane 
arranged to be ruptured at a predetermined point in the travel 
of said plunger in said opposite direction. 

5) A sampling device as claimed in claim 4, in which said 
20 barrel is formed with a projection which co-operates with said 

plunger to rupture said membrane when said plunger reaches said 
predetermined point of travel . 

6) A sampling device as claimed in any preceding claim, 
including a one-way valve through which said volume of liquid 

25 is drawn into said barrel. 

7) A sampling device as claimed in claim 6, in which said 
one-way valve and filter are provided in respective 
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compartments positioned at a lower end of said barrel. 

8) A sampling device as claimed in claim 7, in which said 
one-way valve and filter compartments are formed between the 
outer surface of the barrel, at said lower end thereof, and a 

5 member secured to said lower end of the barrel, 

9) A sampling device as claimed in any preceding claim, 
further comprising a nozzle through which, in use, said volume 
of liquid is drawn into said barrel, and through which said 
volume of liquid is subsequently expelled. 

10 10) A sampling device as claimed in any preceding claim, in 
which said plunger is screw-threadedly engaged to said barrel, 
such that said plunger is displaceable longitudinally of said 
barrel by turning said plunger relative to said barrel. 

11) A sampling device as claimed in claim 10, in which said 
15 plunger is formed with a helical formation on its outer 

surface, co-operating with a projection provided adjacent an 
upper end of said barrel . 

12) A sampling device which comprises a plunger 
longitudinally displaceable in a barrel by turning said plunger 

20 relative to said barrel. 

13) A sampling device which comprises a plunger 
longitudinally displaceable in a barrel, said plunger being 
formed with a compartment which contains a reagent and is 
arranged to release said reagent when said plunger reaches a 

25 predetermined point in its travel relative to said barrel. 

14) A sampling device which comprises a plunger 
longitudinally displaceable in a barrel, said barrel being 
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provided with a one-way valve for inlet of fluid into said 
barrel and a filter through which fluid may be expelled from 
said barrel, said one-way valve and filter being disposed side- 
by-side at a lower end of said barrel. 
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FIG. 1 FIG. 2 

SUBSTITUTE SHEET (RULE 26) 
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